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Japanese Patent Publication No. 55-35247 

Inventors: Toshio Araki, et al . 

Applicant: Nitto Denki Kogyo Kabushiki Kaisha 



(extraction of colximn 2, line 24 to coliJinn 4, line 3) 

More specifically, a method of manufacturing a PTFE 
tubular body according to the present invention is 
characterized in that a calcined PTFE film rolled 1.1 to 
3.0 times in a longitudinal direction thereof is wound on 
a heat-resistant core to a desired thickness by lapping 
or the like, a coating material having a thermal 
expansion coefficient smaller than that of the PTFE film 
is wound and tightened on the PTFE film, the resultant 
structure is heated to a PTFE melting point or more, the 
PTFE film is fusion-bonded to form a tubular shape and 
cooled, and the coating material and the heat-resistant 
core are moved. 

The PTFE film used in the present invention is, for 
example, calcined and then rolled 1.1 to 3.0 times in its 
longitudinal direction. If a PTFE film whose draw ratio 
is 1.1 times or less is used, the resultant tubular body 
is in tight contact with the heat-resistant core. They 
cannot be separated from each other unless they are 
heated again. However, the draw ratio exceeds 3.0 times. 
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the film is broken during heating and fusion bonding, and 
a tubular body cannot be obtained. Note that the 
thickness of the film can be properly selected by the 
thickness of the target tubular body and the number of 
turns of the film on the heat-resistant core. The 
thickness of the film normally falls within the range of 
about 0.01 to about 0,5 mm. 

The heat-resistant core on which the PTFE film is 
wound must have a heat resistance not to be broken in 
heating the PTFE film for fusion bonding. Examples of 
the heat-resistant core are a cylindrical body or a 
rod-like body made of a metal or ceramic material . A 
mold release treatment is preferably performed such that 
the outer wall surface of the core is coated with a 
silicone resin or the like, and the silicone resin is 
dried. 

The coating material for covering and tightening the 
PTFE film wound on the heat-resistant core uses a 
heat-resistant material having a smaller thermal 
expansion coefficient than that of the PTFE film and is 
exemplified by a metal sheet (e.g., a stainless or 
aluminum sheet) or a glass cloth. The contact surface of 
the coating material which is brought into contact with 
the PTFE film is preferably subjected to the same mold 
release treatment as described above. 
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According to the present invention, the PTFE film 
wound on the heat-resistant core to a predetermined 
thickness such that the longitudinal direction (draw 
direction) almost matches the circumferential direction 
of the core is covered and tightened with the coating 
material having a smaller thermal expansion coefficient 
than that of the film. The resultant structure is heated 
to a PTFE melting point or more to allow fusion bonding. 
After the resultant structure is cooled, the core can be 
removed from the tubular body without going through 
re-heating process performed in the conventional method. 
The most important point of the present invention is to 
use a calcined PTFE film rolled 1.1 to 3.0 times in the 
longitudinal direction, as a constituting material for 
the tubular body. By using the specific PTFE film, a gap 
(about 0.1 to 6% of the outer diameter of the 
heat-resistant core) is formed between the outer wall 
surface of the heat-resistant core and the inner wall 
surface of the tubular body in the cooling process upon 
heating and fusion bonding. Therefore, the heat-resistant 
body can be removed without re-heating the product upon 
cooling. 

A mechanism for forming a gap between the outer wall 
surface of the heat-resistant core and the inner wall 
surface of the tubular body is not perfectly clarified. 
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However, this mechanism may be estimated as follows. In 
heating and fusion bonding, the wound layer of the 
calcined PTFE film shrinks to gradually eliminate rolling 
distortion, and this heat shrinkage force and a force 
generated by thermal expansion of the PTFE itself act on 
a forcible pressure on the heat-resistant core. In 
cooling upon fusion bonding, shrinkage of the PTFE itself 
and the release of the forcible pressure cause formation 
of the gap between the outer wall surface of the core and 
the inner wall surface of the tubular body. 



